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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a ceramic honeycomb 
structural body which has a reinforced outer peripheral wall 
part, which does not disturb gas flow in the outer peripheral 
partition wall of the honeycomb structural body and which is 
advantageously improved in thermal shock strength. 
SOLUTION: The ceramic structural body has many through 
holes surrounded with partition walls 1 , the coefficient of the 
thermal expansion of the outer peripheral wall part 3 in the 
ceramic structural body is large than that of an inner partition 
wall part 5 in the diameter direction in the ceramic honeycomb 
structural body and the ceramic structural body is in a state 
that stress is applied from the outer peripheral wall part 3 to 
the inner partition part 5. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** ^ows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The ceramic honeycomb structure object which is a ceramic honeycomb structure object which 
has many through tubes surrounded by the septum, and is characterized by considering as the condition that 
the coefficient of thermal expansion of the periphery wall in this ceramic honeycomb structure object was 
larger than the coefficient of thermal expansion of the direction of a path of the inside septum section in this 
ceramic honeycomb structure object, and stress was applied to the inside septum section from this periphery 
wall. 

[Claim 2] The ceramic honeycomb structure object according to claim 1 whose ingredient of the periphery 
wall of this ceramic honeycomb structure object is the same ingredient as this ceramic honeycomb structure 
object, or a different ingredient. 

[Claim 3] The ceramic honeycomb structure object according to claim 1 characterized by for the thickness 
of the septum of this ceramic honeycomb structure object being less than 0.1mm, and the number of eels 
being 62 or more pieces/square centimeter. 

[Claim 4] The ceramic honeycomb structure object according to claim 1 with which the periphery wall of 
this ceramic honeycomb structure object is characterized by being thicker than the inside septum section. 
[Claim 5] The ceramic honeycomb structure object according to claim 1 characterized by the numerical 
aperture of this ceramic honeycomb structure object being 86% or more. 

[Claim 6] The ceramic honeycomb structure object according to claim 1 characterized by the bulk density of 
this ceramic honeycomb structure object being three or less 0.26 g/cm. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ceramic honeycomb structure object which was applied 
to the ceramic honeycomb structure object by which periphery processing was carried out, carried out 
reinforcement processing of the periphery wall of a ceramic honeycomb structure object in more detail, and 
did not check the flow of the gas of this honeycomb structure outside-of-the-body periphery septum, and 
raised the thermal shock reinforcement advantageously. 
[0002] 

[Description of the Prior Art] Since it is lightweight and passage resistance of gas is small, the ceramic 
honeycomb structure object is widely used as a base of the catalyst for motor exhaust purification, the 
configuration of a eel — the object for shaping — the cordierite quality of the material to which heat-resistant 
impact strength becomes [ the height of a mechanical strength to a square eel ] high about the quality of the 
material in the ease of carrying out of manufacture of a mouthpiece since the coefficient of thermal 
expansion is small — moreover, generally about the shaping approach, the extrusion-molding approach 
which can be mass-produced is used. In recent years, high performance-ization of a catalyst is desired from 
the need for the improvement in the purification engine performance of motor exhaust, and manufacture of 
the ceramic honeycomb structure object which has a light weight and high surface area is desired. 
[0003] However, generally 0.1mm or less and the number of eels have the thickness of a septum difficult for 
62 or more pieces/square centimeter or a numerical aperture manufacturing [ 86% or more or bulk density ] 
the ceramic honeycomb structure object which is three or less 0.26 g/cm, the septum near a periphery wall 
will mainly deform in the phase of extrusion molding, and the pressure and thermal shock from a periphery 
will break easily. Therefore, it has the trouble that the practicality and endurance as components for motor 
exhaust purification are lost. 

[0004] In JP,57-99340,A, the ceramic honeycomb structure object which enlarged the coefficient of thermal 
expansion one by one toward the lateral surface from the core is indicated. However, when the coefficient of 
thermal expansion of the inside septum section is enlarged, there is a difficulty of being destroyed also by 
the weak thermal shock. 

[0005] Moreover, in JP,57-99340,A, the approach of applying ceramic ingredients including a silica or an 
alumina to the septum of a ceramic honeycomb structure object is indicated. However, since many 
ingredients which raise a coefficient of thermal expansion to a periphery section septum are applied 
according to this approach, the bore of a eel becomes small and pressure loss also increases a periphery 
section septum. Therefore, while the flow of the gas of a periphery section septum decreases very much, it 
becomes impossible to use the whole catalyst effectively, and there is a trouble that the purification engine 
performance also falls. 

[0006] In addition, the technique of using gamma-alumina with a large specific surface area as a water 
solution first, supporting on a ceramic honeycomb structure object as an approach of supporting a catalyst 
on a ceramic honeycomb structure object, and supporting a precious metal catalyst on it is common. If the 
ceramic ingredient like a silica or an alumina which raises a coefficient of thermal expansion is applied on 
the septum at this time, water absorption will fall, so that there is much that coverage, gamma-alumina 
cannot be supported on a ceramic honeycomb structure object to homogeneity, namely, the problem that it 
cannot distribute to homogeneity will produce a catalyst. 

[0007] Furthermore, in JP,56- 129044, A, the coefficient of thermal expansion of the inside septum section is 
large, and the ceramic honeycomb structure object with a small covering thermal expansion of a periphery 
section septum is indicated, however, current ~ the cordierite honeycomb structure object widely put in 
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practical use for motor exhaust purification is carrying out orientation of the raw raw material by extrusion 
molding, makes small the coefficient of thermal expansion as the structure, and is manufacturing it using the 
technique which raises thermal shock reinforcement. Therefore, the ceramic ingredient with a coefficient of 
thermal expansion smaller than the cordierite produced through extrusion molding is a technique 
inapplicable to the honeycomb structure object which there is not and uses cordierite as the main raw 
material at least. 
[0008] 

[Problem(s) to be Solved by the Invention] The place which this invention is made in view of the trouble 
which such a conventional technique has, and is made into the purpose is to offer the ceramic honeycomb 
structure object which carried out reinforcement processing of the periphery wall of a ceramic honeycomb 
structure object, and did not check the flow of the gas of this honeycomb structure outside-of-the-body 
periphery septum section, and raised the thermal shock reinforcement advantageously. 
[0009] 

[Means for Solving the Problem] That is, according to this invention, the ceramic honeycomb structure 
object characterized by being the ceramic honeycomb structure object which has many through tubes 
surrounded by the septum, and considering as the condition that the coefficient of thermal expansion of the 
periphery wall in this ceramic honeycomb structure object was larger than the coefficient of thermal 
expansion of the direction of a path of the inside septum section in this ceramic honeycomb structure object, 
and stress was applied to the inside septum section from this periphery wall is offered. 
[0010] In this invention, it is desirable that the ingredient of the periphery wall of this ceramic honeycomb 
structure object is the same ingredient as this ceramic honeycomb structure object or a different ingredient. 
[001 1] In this invention, it is desirable that the thickness of the septum of this ceramic honeycomb structure 
object is less than 0. 1mm, and the number of eels is 62 or more pieces/square centimeter. 
[0012] In this invention, it is desirable that the periphery wall of this ceramic honeycomb structure object is 
thicker than the inside septum section. 

[0013] Moreover, in this invention, it is desirable that the numerical aperture of this ceramic honeycomb 
structure object is 86% or more. 

[0014] Moreover, in this invention, it is desirable that the bulk density of this ceramic honeycomb structure 

object is three or less 0.26 g/cm. 

[0015] 

[Embodiment of the Invention] Although this invention is hereafter explained in detail based on the 
operation gestalt shown in a drawing, this invention is not limited to these operation gestalten. 
[0016] The schematic diagram with which drawing 1 explains one example of the ceramic honeycomb 
structure object which carried out reinforcement processing of the periphery wall in this invention, and 
drawin g 2 are the schematic diagrams explaining one example of the ceramic honeycomb structure object 
which carried out reinforcement processing of the periphery wall after grinding removal in this invention, 
and (a) is a whole perspective view and the enlarged drawing of the periphery wall circumference with 
which reinforcement processing of the (b) was carried out respectively. 

[0017] As shown in drawin g 1 (a) and (b), in this invention, are the ceramic honeycomb structure object 
which has many through tubes (eel 2) surrounded by the septum 1, and it is made for the coefficient of 
thermal expansion of the periphery wall 3 to become larger than the coefficient of thermal expansion of the 
direction of a path of the inside septum section 5 of a ceramic honeycomb structure object, and is 
considering as the condition of having applied stress to the inside septum section 5 from this periphery wall 
3. 

[0018] After such a ceramic honeycomb structure object of a configuration prepares the ceramic honeycomb 
structure object which has first many through tubes (eel 2) surrounded by the septum 1, if it calcinates in the 
periphery section of this ceramic honeycomb structure object, it will apply by making the raw raw material 
used as cordierite into the shape of a slurry, and will form the periphery wall 3. Subsequently, by 
calcinating, it is made for the coefficient of thermal expansion of the periphery wall 3 of a ceramic 
honeycomb structure object to become larger than the coefficient of thermal expansion of the direction of a 
path of the inside septum section 5 of this ceramic honeycomb structure object, and can consider as the 
condition of having applied stress to the inside septum section 5 from the periphery wall 3. 
[0019] Moreover, as shown in drawing 2 (a) and (b), after carrying out grinding of the periphery septum 
section 6 of a ceramic honeycomb structure object which has the eel 2 divided by the septum 1 and 
removing it, By calcinating after spreading so that the raw raw material which will serve as cordierite if it 
calcinates may be made into the shape of a slurry and the periphery wall 3 may be formed It is made for the 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 4/27/2005 



JP,2001-261428,A [DETAILED DESCRIPTION] Page 3 of 6 



coefficient of thermal expansion of the periphery wall 3 of a ceramic honeycomb structure object to become 
larger than the coefficient of thermal expansion of the direction of a path of the inside septum section 5 of 
this ceramic honeycomb structure object, and can consider as the condition of having applied stress to the 
inside septum section 5 from the periphery wall 3. 

[0020] Hereafter, the basic principle of this invention and an operation are explained. If the raw raw material 
of cordierite which is a common raw material of a honeycomb structure object is extruded and it fabricates 
on a honeycomb structure object, in case the kaolin which is a 6 corner-guard-like crystal passes a slit with 
narrow width of face, orientation of it will be carried out along the field of a septum 1. In a subsequent 
baking process, a hexagonal prism-like cordierite crystal is generated by the right angle to a kaolin crystal. 
Since the coefficient of thermal expansion of a cordierite crystal changes with directions, the direction of a 
path is +2.9xl0-6/degree C and the die-length direction is -l.lxlO-6/degree C, As for the coefficient of 
thermal expansion of extrusion molding and the calcinated honeycomb structure object,'the septum 
thickness direction becomes +2.9x1 0-6/degree C to the value (in fact about 0.6x10- 6/degree C) by which 
+2.9 and -1.1 were compounded for the direction of a through tube, and the direction of a path about a raw 
raw material. 

[0021] If it calcinates after making the raw raw material used as the same cordierite into the shape of a 
slurry and applying it to the periphery wall 3 of a ceramic honeycomb structure object taking advantage of 
such cordierite crystal characteristics, as shown in drawing J and drawing^ , since orientation of the kaolin 
of the periphery wall 3 which applied the slurry has not been carried out, the coefficient of thermal 
expansion of this part becomes abbreviation 2xl0-6/degree C. the combination of the raw material which 
will furthermore serve as cordierite if this coefficient of thermal expansion is calcinated, and the other raw 
material ~ about 1 - if it is a value beyond xl 0-6/degree C, it can adjust and can adjust suitably from 
relation with the coefficient of thermal expansion of the cellular structure and the inside septum section 5. 
[0022] in addition, what is the same as that of the raw raw material of the matter which will become 
cordierite if the raw material of the shape of a slurry applied in order to form the periphery wall 3 is 
calcinated, i.e., a ceramic honeycomb structure object, — it is — good — or — other than this . That is, since 
an alumina, silicon nitride, titanic-acid aluminum, a mullite, etc. can be suitably chosen from the matter 
which becomes these if it calcinates, and a slurry-like raw material can be prepared combining these, the 
coefficient of thermal expansion of the periphery wall 3 can be adjusted to a moderate value from relation 
with the coefficient of thermal expansion of the inside septum section 5. 

[0023] Although the raw material particle is only located in a line in the phase which carried out extrusion 
molding of the raw raw material of cordierite to the shape of a honeycomb, when temperature rises and 
burning temperature is reached, cordierite generates, and crystals fuse and are united. And in the subsequent 
cooling process, the periphery wall 3 with a large coefficient of thermal expansion will be in the condition 
of having been shrunken more greatly than the inside septum section 5 with a small coefficient of thermal 
expansion, namely, the compression effectiveness has been acquired from the outside by the ceramic 
honeycomb structure object of this invention. 

[0024] Moreover, although cordierite is preferably applied in view of the low-fever expansibility as an 
ingredient which constitutes a ceramic honeycomb structure object as described above, it is not restricted to 
it but other raw materials, such as an alumina, can also be used according to an application. 
[0025] A ceramic honeycomb structure object is attached in a motor exhaust purge, and when it flows 
rapidly, a temperature gradient produces hot exhaust gas in a core and the periphery section, and it will be in 
the condition that the thermal shock was added. Although the center section of the ceramic honeycomb 
structure object tends to get hot at this time and it is going to expand, the periphery section cannot expand 
because of ordinary temperature, but internal pressure is added, and a tension load joins an outer wall. 
Generally, the ceramics results in destruction, when the tension load in the periphery section resulting from 
temperature distribution exceeds the disruptive strength of a ceramic honeycomb structure object to a 
tension load to a compressive load since it is comparatively weak although it is strong, on the other hand, 
the ceramic honeycomb structure object which gave specific reinforcement to the periphery wall 3 by this 
invention — setting — the coefficient of thermal expansion of the periphery wall 3 ~ the coefficient of 
thermal expansion of the direction of a path of the inside septum section 5 — comparing — large — getting it 
blocked — the periphery wall 3 is in a compression condition, and is in the condition which required stress 
toward the inside septum section 5. Namely, since a tension load is applied only after a larger tension load 
than this stress is added, since a generating tension load becomes weak as compared with the periphery wall 
of the usual ceramic honeycomb structure object, thermal shock reinforcement becomes high, and, as for a 
periphery wall 3 of a compression condition like this invention, destruction stops being able to happen 
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easily. 

[0026] Furthermore, 0.1mm or less and the number of eels can apply [ the thickness of a septum ] this 
invention preferably to the ceramic honeycomb structure object of the thin wall which 62 or more 
pieces/square centimeter or a numerical aperture calls 86% or more, and bulk density calls three or less 0.26 
g/cm. Moreover, although the septum near a periphery wall deforms more often in case the ceramic 
honeycomb structure object of such a thin wall is manufactured, to the ceramic honeycomb structure object 
which deformed, grinding of the part for a variant part can be carried out, it can be removed, and the 
periphery wall excellent in thermal shock reinforcement can newly be formed. It is possible to also expect 
improvement in the manufacture yield by this, while the surface area per unit volume is large and 
manufacture of the ceramic honeycomb structure object equipped with the reinforcement which can be equal 
to practical use is possible. 
[0027] 

[Example] Hereafter, the concrete operation result of this invention is explained. 

(Examples 1-5, examples 1-10 of a comparison) the raw raw material which will serve as cordierite if it 
calcinates — extrusion molding, the class (sample No. 1-7) which is calcinated and outer-diameter 
phi 106mm, the overall length of 1 14mm, and the thickness of a septum show in Table 1 , and the number of 
eels - 0.25mm in thickness of 62 pieces/square centimeter and a periphery wall, it came out and produced 
30 various kinds at a time a certain cordierite honeycomb structure object. Among these, as shown in 
drawing 1 (a) and (b) to ten pieces each, after applying so that the same raw material may be made into the 
shape of a slurry and it may become about 1 .25mm in thickness on a periphery wall, it calcinated and 
considered as "example 1" - "an example 5." Other ten pieces consider as "example 1 of comparison" - "the 
example 5 of a comparison", without processing anything, and the approach currently indicated in JP,57- 
99340,A in the ten remaining pieces is followed. The 30mm part was made to pass the solution containing 
10 % of the weight of alpha-aluminas from a periphery wall, excessive liquid was blown away by the 
compressed air, the 15mm part was again passed from the periphery wall after desiccation, and it calcinated 
after desiccation, and considered as "example 6 of comparison" - "the example 10 of a comparison." 

0028] 

Table 1] 







mm 


S/cm 2 


% 


g/ c m 3 


1 


3/400 


0.076 


62 


88 


0.21 


2 


3. 5/400 


0. 089 


62 


87 


0. 24 


3 


4/400 


0. 102 


1 62 


85 


0.27 


4 


5/400 


0. 127 


62 


81 


0.33 


5 


7/400 


0. 170 


62 


75 


0. 43 


6 


2. 5/900 


0. 064 


140 


86 


0. 26 


7 


2/1200 


0. 051 


186 


87 


0. 24 



[0029] The ceramic mat was wound around the periphery of the three above-mentioned kinds of cordierite 
honeycomb structure objects, and it pushed into the can, and the cone was attached, the converter was 
created, and the sink spalling test was carried out for the combustion gas of a liquefied petroleum gas to the 
converter. When the temperature of combustion gas was measured from a honeycomb front end side in the 
location ahead of 10mm, 800 degrees C and a quantity of gas flow made it 1 cycle to pass room temperature 
air for 5 minutes a sink and after that for 5 minutes by 3Nm3/min, took it out after 10 cycles, and checked 
the existence of a crack. The above-mentioned actuation was repeated until it raised the temperature of 50- 
degree-C combustion gas and the crack occurred similarly, when there was no crack, and it examined five 
pieces at a time respectively. The result was shown in Table 2. Moreover, the sample with a die length of 
50mm was started from the 3.5mm right-triangle cross section and the center section in 3.5mm angle square 
cross section so that a periphery wall might serve as an oblique side, and it measured two coefficients of 
thermal expansion at a time respectively, and the result was shown in Table 2. 

[0030] In addition, the tip of the cone of a converter was connected to the blower in advance of the spalling 
test, the differential pressure before and behind the honeycomb structure object when passing room 
temperature air 6 cubic meters/m (pressure loss) was measured, and the result was shown in Table 2. Since 
the honeycomb part was completely the same as "examples 1-5" and "the examples 1-5 of a comparison" 
was the same pressure loss at this time, the trial was omitted except sample No.l (cellular-structure name: 
3/400). 
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[0031] Moreover, the sample which simulated the catalyst about sample No.2 (cellular-structure name: 
3.5/400), and supported 0.2g /of gamma-alumina three times cm was prepared, it attached to the converter, 
the rate of flow of a minute part was measured for room temperature air 3 cubic meters/m from the sink and 
the honeycomb structure object outlet end face in the location of 10mm back, and the result was shown in 
Table 3. The hot wire anemometer of the resistance exoergic form where the width of face at the tip of a 
probe is about 3mm was used for measurement. 

0032] 

Table 2] 





mm 


CC) *2 


&m&&& (10~ 6 /^C) 


(mnAq) 












1 


3/400 




900 








586(100%) 




830 








588(100%) 




790 








639(109%) 


2 


3. 5/400 


nmm 


930 


1.83,1.81 


0. 40, 0. 46 


0. 40, 0. 46 


609(100%) 




870 


0. 33.0.46 


0. 35, 0. 46 


0. 35, 0. 46 




Jfc<ft«7 


820 


1.80, 1.85 


1. 29, 1. 33 


0. 35, 0. 46 


660(108%) 


3 


4/400 


^5fc#l3 


890 








633(100%) 




860 












830 








691(109%) 


4 


5/400 


mmm 


890 








685(100%) 


Jt|fcfcj4 


870 












860 








753(109%) 


5 


7/400 




880 


1. 68. 1. 70 


0. 42, 0. 44 


0.41, 0. 45 


786(100%) 




870 


0. 42, 0. 45 


0. 40, 0. 44 


0. 39, 0. 43 




ifc««10 


860 


1.77, 1. 79 


1. 53, 1. 58 


0. 37, 0. 43 


882(111%) 



(&) *1. ^felSB : *J^kl5<-30mm£>S&a 

*2. 5m%*.&(Dmmw%m 
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[Table 3 






mm 


8fS6„ m/ s 






<£« 


50mm 


40mm 


30mm 


20mm 


10mm 


0mm 


2 


3. 5/400 




10.8 


12.4 


19.5 


26.6 


30.8 


32.0 


WI2 


1.7 


1. 7 


3.8 


8. 1 


41. 0 


54.3 



[0034] (An example 6, example 1 1 of a comparison) When calcinated, the same raw raw material used as 
cordierite was used and calcinated [ fabricated and ], and 20 cordierite honeycomb structure objects of 2 
were produced 0.05mm in the overall length of 1 14mm, and thickness of a septum, and 186 eel numbers/cm. 
After applying so that grinding of the ten pieces may be carried out among those so that outer-diameter 
phi 1 18mm after baking may be set to outer-diameter phi 105mm with the grinding machine of a diamond 
grinding stone as shown in drawing 2 (a) and (b), the same raw raw material may be made into the shape of 
a slurry and a periphery wall may be formed, it calcinated again and considered as the outer-diameter 
phi 106mm "example 6." Since the periphery section septum after grinding had become the shape of a gear 
tooth of a comb, the thickness of the periphery wall at this time was not uniform, and it was about 1.7mm in 
average. The ten remaining pieces were made into "the example 1 1 of a comparison." At this time, outer- 
diameter phi 106mm and periphery wall thickness were 0.2mm. It performed the above, a spalling test, and 
measurement of a coefficient of thermal expansion at a time about seven pieces respectively, and the result 
was shown in Table 4. 
[0035] 
[Table 4] 
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mm 




imim& ao-v« 




mm 








880 


850—900 


1.60. 1.67 


0.38, 0.44 




810 


750—850 


0.35, 0.41 


0.35. 0.43 



[0036] Moreover, water pressure was gradually raised until it applied the aluminum plate to two kinds of 
cordierite honeycomb structure objects, said example 6 and the example 1 1 of a comparison, and each end 
face through the urethane sheet of about 0.5mm thickness, and it carried out package seal of the side face by 
the tube with a thickness of about 0.5mm, and it put into the water pressure container and the noise of crack 
formation carried out, and the sample was made to destroy. The pressure at this time was shown in Table 5. 
In addition, the sample offering number is three pieces at a time respectively. 



[0037] 
[Table 5] 




*flE!Mtt« (MP a) 


mm 




m m 




1.21 


1.03~1.52 




0. 55 


0. 45~0. 62 



[0038] (Consideration) Any example of this invention was able to show the dominance value in the spalling 
test and the external pressure strength test as compared with the example of a comparison, and was able to 
check the effectiveness which was excellent in this invention so that clearly from the above result. 
[0039] 

[Effect of the Invention] As explained above, without making pressure loss increase, the ceramic 
honeycomb structure object which gave specific reinforcement to the periphery wall by this invention does 
not centralize the flow of gas in the center unusually, and its thermal shock reinforcement improves. 
Moreover, a septum is thin, and it is useful, in case the product which was excellent in thermal shock 
reinforcement similarly can be offered and it is used for a motor exhaust purge with a comparatively severe 
service condition etc. also about a ceramic honeycomb structure object with the large surface area per unit 
volume. 
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DRAWINGS 



[ Drawin g 1] 





(b) 




3 



[Drawing 2] 
(o) 




z 



(b) 




3 
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